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DNESTROVSKIY, Nikolay Zel'manovich; POMBRANTSEV, Sergey Nikolayevich 
[deceased]; ZVEREV, V.V. [deceased]; SHPICHINETSKIY, Ye.S., kand. 
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red. 


[Brief manual on the treatment of nonferrous metals and alloys] Krat~ 

kii spravochnik po obrabotke tsvetnykh metallov i splavov. Moskva, 

Gos, nauchno—tekhn, izd-vo lit-ry po chernoi i tsvetnoi metallurgii, 

1961, 410 p. (MIRA 14:8) 
(Nonferrous metals) (Metalwork) 
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AUTHORS s , Rogeltberg, I. le; Luzenverg, 
¥u, A. and Agafoncy, A. K. 

TITLE: Investigating the darkening of nickei strip due to an 

nealing 
SOURCE: Moscow. Gosudarstvennyy nauchnc-issledcvatel’skiy i pro- 

yextnyy institut obrabotki tsvetnykh metallov. Sbornik 

nauchnykh trudov, no. 20, 1961. Metallovedeniye i obra- . 


botka tsvetnykh metalloy i splayvov, 125-135 


TEXTs The authors investigated the effect of composition and of 
various technological factors on the oceasional darkening of nickel 
strip (grades Hn2 (NP2) and HKOZ (NKO2)), occurring after heating 
for 4 hours up to 780 - 800°C, annealing for 3 hours and cooling 

to room temperature cver 8 - 10 hours. Darkening was due to the 


-5 oo ; tbe 
formation of a strongly adhering 10 ~ ~ 10 6 cm thick film which 
was found to consist of carbon. The effect of composition cn dar- 
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kening was investigatea on thinly rolled samples of darkened strip; 
the specimens were electropolished and reheated in vacuo. They 
were then slowly ccoled or quenched from 780°C. Films were formed 
on all slowiy cooled specimens with more than 0.04% C and 0.04% Si, 
but not on quenched specimens. Microscopic study showed that gra- 
phitizaticn usually started from the crystal boundaries. The in= 
dividual effect cf C and Si on darkening was studied with samples 
annealed in vacuo and containing 0,02 = 0.2% of C, Si, Mg and oth- 
er reducing agents. With samples containing G alone, the darkening 
oceurred at 0.07% & and more; the presence of Si raised the con~ 
centration limit by 0.01%. The effect of lubrication on darkening 
was studied ty ccating samples with transformer oil pricr to 4n- 
nealing. The presence of oil enhanced darkening in samples con~ 
taining more than 0.04% C, while it had no adverse effect on Sam=- 
pies with lesser concentrations. The chemical analysis of 253 
plant-annealed roiis showed that no darkening occurred in roll 
-ontaining 9.02 = 0,03% C, while 0,06% GC caused intense darkening; 
the total concentration of reducing agents was, qualitatively on- 
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ly, related to the extent of darkening. Applicaticn-of various oils 
in plant conditions always resulted in darkening; yet the removal 
of these oils, prior to annealing, had little effect on preventing 
it, No dependence could be established between the composition cof 
furnace gases and the extent of darkening. No change was observed. 
on substituting hydrogen or water vapor to air in the furnace 
space. Cr on annealing in vacuo at 107-5 mmHg. The latter treatment 
eyen enhanced darkening. The laboratory treatment of quenching 
showed equally good results when applied in plant practice. Thus, 
roils of nickel strip were cleaned, thinned, packed in Ni and Cu 
foils, heated for 3 hours at 780°C, and quenched in water. Only two 
out of ten quenched rolls showed traces of darkening in their midd- 
le portions, Finaily. Ni strip was annealed by continuously passing 
it through an electrical furnace, under hydrogen, at 850°C, at a 
rate of 3 - 5 m/min. This treatment completely prevented the oc- 
currence cf darkening, provided the strip was quenched immediately 
on leaving the furnace, The film is assumed to be formed as a reo 
sult of the decomposition of a supersaturated Ni-C solid solution, 
The authors assume that in the course of annealing. carbonized oil ¥¢ 
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diffuses inte the metal and is taken up to the limit cf C-content 
in the solid solution at 800°C (0.13% C\, There are 4 tables. 5 fin 
gures and 5 references: 3 Soviet-bloc and 2 non-Soviet-bloc, The. 
references to the English-language publications read as followss 
Metals Handbook, Nickel-Carbon, p. !183, (1948); J. J. Lander, H 

E. Kern and A. L. Beach, J. Appl. Phys.. 23, 12. (1952), ~~ s 
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‘ACCESSION NR: AR4O18342 5/0137 /64/000/001/1101/1101 
| SOURCE: RZh. Metallurgiya, Abs. 11662. . 

| 

| AUTHOR: Shpichinetskly, Ye- 8.5 Yemel'yanova, Yu. A. 


| TITLE: Processing indium and indium-tin alloys and their connection properties 


ee eee ee a et ee erent tattle 


_jvy*p- 21, 1963, 91-97 


' POPTC TAGS: nonmetallic radio component , nonmetallic component joining, quartz 
:monocrystal, indium, tin, eutectic alloy, . radio acoustics; salt monocrystal 


; ‘ TRANSLATION : Research was conducted on the possibility of having a stable connec- 
‘tion of nonmetallic elements of special radio devices produced of quartz and salt 
‘monocrystals, with the use of Al, Pb, Sn, Cd, and In and their alloys. Only ga 
‘eutectic alloys of In with Cd, and especially with Sn provide sufficiently stable .; 
‘connection and possess fully satisfactory acoustic qualities. An advantage of the : 
iIn-Gn alloys also is their low temperature of eutectics (117°) and their sdaptabil- 
lity to vacuum-solid soldering to glass. ‘The possibility was demonstrated of obtains ~ 
| ing high-quality foil up to 2-3 microns in thickness out of In and its alloys with . 
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Sn, without intermediate annealing at low speeds of rolling (1.2-2 meters/min). : 

ye provide a strong good connection between nonmetallic elements of an instrument | | 
and to provide the needed acoustical characteristics, an eutetic alloy of In with ; 

[48 plus-or-minus 2% Sn is recommended. A strong connection is achieved under con- | : 
: | dition of heating the joined elements at a pressure of 20-25 kg/em= at a seis ae ay 
ee | ture of 112 unr ens 2° for 3-5 hours. 
| 


SUB CODE: ia EC ENCL! 0 


iy Sid ra ~ 
Sait Aah errr ere a i SISRIERE SEPA Sena 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920017-3" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920017-3 


/ 


x us79.65. iro s(n feat ttle 5:0(4) fis sinlad/s sly) /s02 Mots pie) en Evie 
AUTHOR: Shpichinetskty, Yes 5. 3} Khayutin, 8. Ge G. 


r-4/Ps-4/Pad IdP(c)  JD{vw/HW/uH A le 
ACCESSION NR: AP5009744 u/oise/6s/000/o04/0070/0072 “ss y 
aa - ra ; BS 


TITLE: Study of the “bonding ‘| of metels due to nee Joint cold | roldiag act. 


SOURCE: Tsvetnyye metally; no. Ay 1965, 70-72. 


TOPIC TAGS: cold welding, cold ‘rolling, - metal 4 bonding,: aicroralicfy. ‘etaia.: 2 
erientation, adhesion, diffusion, microcracks, bimetal ‘strip, nickel strip, copper 
strip, stripping, metallographic investigation, spectral ‘investigation 2 


a a Sys 
ABSTRACT: A three-layer nickel*co oppe oF lstekel atrip. was cold-welded by ‘cold rolling: © 
in order to investigate the concomitant-adhesion, diffusion, and friction effects. : 
After the cold welding the nickel layers were mechanically stripped of the copper ~ 
and the increase in the content of copper in nickel, and of nickel in copper, wag |°0-. 0”. 
spectrally investigated as a function of the roughing stress. This was followed = [.u2-: - 
by metallographic investigations of the contacting surfaces between the two metals 
immediately after their separation by atripping. Contrary to expectations the 
metallographically observed deformation of the surface layer was teo extensiye to Bs = 
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‘| be explained by the assumption that the extraction of particles frou the surface o. 


‘} mensions of from 5 to 20. The cells are arrayed in chains ‘stretching: in the : 
|. direction in which the nickel layer-had been stripped off. If the nickel layer is’|- 
| stripped off in different directions the. surface of the copper will resemble the — 
pile of a fabric that is smoothed out in different directions. : This indicates the. 
-gtrength of the bonding between the cold-welded metals, This microstructure, how-- 
ever, is found only on a comparatively siall part of the surface, owing to.the. - 
different state of the microrelief, different. orfentations of grains, the presence. 
“| o£ microcracks, and other factors which cause the localization of deformations in 
1'the boundary layer during the stripping. As a result, despite the considerable:.~)| - 
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"| ASSOGIATION’ None = 
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the opposite layer plays a definite role in the ‘formation of the surface microre- 
lief, ‘The surface of coppér was found to have a cellular. structure with cell di- -. 


deformation of surface grains in copper, macrodcopic deformation 16 practically Bae 
absent. Orig. art. has: 2 figures, 2 tables. Apparently, this type of fracture is * 
to be regarded-as a particular case of ductile fracture of metals. ; ho eee 
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Investigating changes in the composition and plasticity 

of the copper-aluminum-magnesium alloy during hot pressure 
working and during annealing. Trudy Giprotsvetmetobrabotka 
no.24:314-323 '65. (MIRA 18:11) 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920017-3" 


"APPROVED FOR RELEASE: 08/09/2001 


SEES SNIPE SEE IE OE Ba OE OC 5 axe 


CIA-RDP86-00513R001549920017-3 


224430066 ENT (m)/EsP(w)/T/EWP (+) /EWP(k) “WP c JD/Ha/TH. oad 
ACC NR: AT6006484 SOURCE Asda. OBS /65 /000/004/0314/0523. 
Aa): 
AUTHORS: Shpichinetskiy, Ye. S.; Machul'skaya, G. A. . cwa : 
emit AS Sins FoaTnN EE Ae fet La Atte eee Pe] 2 


ORG: State Scientific Research and Design Institute of Alloys and Nonferrous 4 


“institut splavov 1 obrabotki tevetnykh metallov) ? 
'PTTLE: Investigation of changes in composition and plasticity of copper-aluminun- : 
_magnesium alloy as a result of high-temperature compression and_annealing 27 : 


yl SOURCE: Moscow. Gosudarstvennyy ian Ghagy tanledovabenices: i proyektnyy institut 7 
‘splavov i obrabotki tsvetnykh metallov. Trudy, no. 24, 1965. Metallovedeniye i 
‘ obrabotka tsvetnykh metallov i splavov (Metal science and the treatment of non- 
‘ferrous metals and alloys), 314-323 


plecticihy, copun, olusinun/ : , match aolbing arechevay 
TOPIC TAGS: Yalumihum’ alloy, Conner Slloy, magnesium alloy/ Br .AMg6-1,, MO copper, 
‘AVOOO aluminum, Mg] magnesium elow am 


' ABSTRACT: The object of the investigation was to determine the cause of the 


‘unsatisfactory performance ,of secondary electron emitters manufactured from the : 
alloy Br. AMg6=1 with 5. 2——6.0% Al, 0.9--1,3 Mg, and the rest Cu. It. was suspected | 
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i that the failure in performance was due to burning off of magnesium during rolling 
; and annealing of the_metallic fi lament.| \{ The alloy was prepared from copper MQ, 
 aluminum_AVOOO and magnesium Mgi. The effect of annealing of the alloy specimens i 
_ after hot and cold rolling at ditterent temperatures and in different ambient media: 
(air, ammonia, and vacuum) on the magnesium content and plasticity of the alloy was! 
: investigated. The experimental results are presented 4 in graphs and tables (see 


| 
| 
i 
| | 
} 
i. Fig. 1. Change of the magnesium i 
\ content of a Br.AMg6~-1 alloy ribbon i 
{ as a function of the annealing time 
i during annealing in air at 650C, 


1 = 1.32% Mg; 2 = 1.23% Me. 
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- it was found that, during preheating for purposes of hot rolling and during enneal- : 
ing in air, the magnesium in the alloy Br.AMgG6-1 undergoes selective oxidation. 
' During subsequent etching of the ribbon, the magnesium oxide is dissolved, leading ; 
' to a depletion of the magnesium content of the alloy. Neither the degree cf 
' compression nor the specimen thickness had any noticeable effect on the oxidation |: 
. process, To obtain ea soft ribbon of a given magnesium content, annealing must be 

! carried ont at 650C for a period of one hour in vacuum or in inert atmosphere, or, | 
: if air contact during annealing is unavoidable, in limited contact with air. In 
the latter case, the alloy should have a 1.35--1.4% initial magnesium content. 

- Orig. art. has: 9 tables and 5 graphs. 
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TITLE: Method gor connecting 2 pleuocdecuede cresgdueer 
of an ultrasonic delay line. Class 21, No. 165984 Lannoune: 2 
, Research and Design Institute of Ailoys and Nonferrous Mets ‘ocessing 
! stvennyy nauchno-issledovatel'skiy i proyektiyy inseitut s 
i tsvetnykh metal lov) j 


. SOURCE: Tzobret prem obras tov an, no. 18, 1966, 59-60 


) 


a © 


TOPIC TAGS: piesoelectric transducer, witrasonic wave, circuit aGclay line 


j tric transducer to tne acoustic cenduetor of an ultrasonic delay line by using a 
luyer. The bandwidth and thermal stability of the detay, line are 
ang acoustic contact between the piezoelectric transducer 
|; and acoustic line y using an indium alloy for the joint Sone nine 0.5- 
(25% thalliwa under «. PPesstre of 26- 25 
ing under these conditions for 3-6 neu 


perececa., and mec 


at a temperature of 145~150°C and hold— 


i 

1 

i 

' 

t 

{ 

| ABSTRACT: This Author's Certificate introduces ea method for connecting a piezoelec-~ | 
| 
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"ORG: Giprotsvetmetobrabotka 

"TITLE: Specific features of plastic deformation of indium and its alloys 

SOURCE: Fizika metallov i metallovedeniye, v. 22, no. 3, 1966, 432-437 


TOPIC TAGS: indium thallium alloy, alloy bend test, alloy structure; plastic defor- 
‘mation, indium, indium base ailoy, thallium containing alloy 

‘ABSTRACT: ‘The plastic deformation of 99.998%-pure indium and indium-base alloys 
containing up to 40% of 99.9995%-pure thallium has been investigated. Cast alloy 
specimens were electrolytically polished and bent manually to 1—2% elongation at 
room temperature. It was found that pure indium deforms by slip, without any 
significant amount of twinning. Indium alloy with 1% thallium deforms by slip and 
twinning, the amount of the latter increasing with increasing thallium content. De- 
formation of an alloy with 35% thallium procedes by twinning only. However, indium 
alloy with 40% thallium which has a face centered cubic lattice deforms by slip 
without twinning. Twinning forms in indium deformed in liquid nitrogen at -196Cwith slip 


changed into a face~centered cubic lattice in solid solutions containing over 35% 
thallium. Orig. art. has: 6 figures. 
SUB CODE: i11/ SUBM DATE: 13Jul65/ ORIG REF: 002/ OTH REF: 002 


UDC: 546.682:539.374 


‘dines observed at the same time. The tetragonal face-centered lattice in pure indium | 


| 
L 


| 
| 
| 
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‘Khimiya 1 tekhnologiya pererabotki nefti i gaza 
nology of Petroleum and Gas Refining Processes ) 
Its: 


tekhizdat, 1959. 278 p. (Series: 


copies printed. 


T.D. Yefremova 3 
Board: A.Z. Dorogochinskly 
N.M. Kamakin, v.l. Lavrent'yev, 
fanov (Deputy Chairman). 


Executive Ed.: 
(Chairman), 
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PURPOSE: ‘This pook 
in scientific research institutes, 
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sov/2213 
institut 


(Chemistry and Tech- 
Moscow, Gostop- 


Trudy, vyp. 4) 2,500 


Editorial 
I. Kaz'min, 


A.S. Polosina; 
B.K. Amerik, G. 


Levchenko, and M.G. Mitro- 


4g intended for petroleum engineers and technicians 
planning organizations, 


and 


of technical papers on oil and gas refining 


were originally discussed at the petroleum refining section of the 


GrozNII 
published to help 


Third 
have been 
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further the development of 
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in 1957. 
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Chemistry and Technology (Cont.) 


refining industry and petrochemical industry in the Chechen-Ingush 
ASSR. The history and Significance of the petroleum refining in- 


findings obtained from tests and pilot plant operations, and a 
number of reforming and platforming units have been built to up- 
grade the low octane gasoline produced at Groznyy. Tests were 
also conducted to ascertain the advisability of applying the 
destructive distillation of residues, which yields solar fractions 
badly needed for catal tic-cracking unit as feed Stock. Catalytic 
cracking units of the 13-102 type were first put on stream in the 
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Chemistry and Technology (Cont. Sov /2213 


Groznyy refineries in 1952, and since that time continuous efforts 
have been made to boost their processing capacity, and improve the 
regeneration of catalysts. The authors make a number of sugges- 
tions as to how the throughput of the above units might be in- 
creased. The production of different types of pelleted and bead 
catalysts, the contamination of catalysts and their reactivation 
are discussed. The operation of a contact coking reactor, its 
design, and products yielded by contact eoking units are described. 
The authors also deal with the manufacture of lubricating oils, 
paraffin and ceresine wax and indicate way of improving their 
properties. Electrical dehydration and desalting of crude oil and 
of light products are discussed. The authors state that in recent 
years extensive studies were made on the chemical conversion of 
petroleum products, and particularly of gases. As a result, a 
number of gas fractionators and compressors were built and installed 
to produce phenol and acetone from propylene and benzene, to syn- 
thesize ethyl alcohol and oxidize paraffinic hydrocarbons. An 
article is devoted to problems of automating various processes and 
developing the related control and gage instruments. The book 
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Chemistry and Technology (Cont.) SOV/2213 
contains numerous tables with the characteristics of different 
petroleum products obtained from refinery processing units, pilot 


plants and petrochemical refinery sections. Each article is 
accompanied by references. 


TABLE OF CONTENTS: 

Foreword 3) 

Dorogochinskiy, A.Z. Contribution of the Groznyy Oilmen to 
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AUPHONS : lugychenko, b. As, Shpigar’, -N. P., 3/153/60/003/01/005/058 
xamneva, A. Ie —S—Sooomnnnmwm—' 3011/3005 
TITLE: Approximative Method of Calculating the AN?» orm of ee len 


Their Radicals 


suRTCDICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimicheskaya 
tekhnologiya, 1960, Vol 3, Nr 1, po 24-28 (USSR) 


TEATs It is the purpose of this paper to develop a calculating scheme for the 
standard heats of formation of alkanes and their radicals. The determination of 
this heat is complicated for the-saturated aliphatic hydrocarbons, but sometines 
impossible fer the radicals. The usual calculating schemes (Refs 1-4) have many 
shortcomings. Therefore, tne suthors sugsested another dependence for the electris 
negativity of carbon: #, = E, + al™ (1) where #, is the electric nugetivity of the 


enrbon atom in methane (21.190), a and n are empiriczi constants, and I%is a 
certain characteristic value calculated by .the formula 

7 Sey Stee z r ; ad 
[os Beg. + 0.78 DE, + 0.16 LE (2). Fes % are the values of electric negativity 
of carbon atoms in the nositions a-, B-: and ywto the respective C-atom. The 
autnors proceed from the assumption made by G. VY. Bykov that the fraction of the 
électron cloud sent into the bond by the corresponding atom is proportional to the 
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electronegativity of another atom which also participates in this bond. The 
lectron charge of the bond is computed as the sum of fractions of the electron 
iouc sent into the bond by the two atoms. Bykov also assumed that the energy of 
the bond is preportional to its electron charge. On the basis of these tzo as- 
sumptions and with the use of equations (1) and (2), the authors computed the 
enpiric:l coefficients a and n in equation (1), further the new values of the 
proportionality coefficients connecting the energies of the CH- and CC-bonds with 
their electron charges (Abs and ABs and finally the values of the atomizetion 


heat L, of the carbon. All these 5 values were determined by solving the system of 
equations for determining the formation heats of methane, ethane, 2,2-dimethyl- 
propane, 2,2,3,3-tetramethylbutane, and the homologous difference. By simplification, 


the authors obtained the formula AH® oem = 49.81 - 3. Xcal/mol (3) where tT; 


i 
are the corrections computed for each C-atom from table 1. The value q which forms 
part of t; is computed by formule (4): q = 5 +53 2N,. AE Xcal/mol (4) where N, is 


index of the C-atom neighboring the respective atom (to be determined from 
e 2); AE is the difference between the electric negativity of the correspond- 
ing C-atom and that of a C-atom in methane. Except for very high q-values, the 
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same computation may be carried out with the nomograph (Fig 1) and equation (5). 


I is computed by a simplified formula (6). The authors computed the A aoa of 


37 hyGrocerbons on the basis of this scheme (Table 3). The method suggested is com- 
varcd in table 5 with that described by V. M. Tatevskiy (Ref 3). It may also be 
used for computations of Ato rorn of other classes of compounds by 3ykov's method. 
VY. V. Voycvodskiy is mentioned in the paper. There are 1 figure, 5 tables, and 
references, 4 of which arc Soviet. 


ACSUCTATICN: Moskovskiy khimiko-tekhnologicheskiy institut im. D. I. Mendeleyeva; 
Kafedra tekhnologii pirogennykh protsessov (Moscow Institute of 


Chemical Technolo imeni D. I. Mendeleyev; Chair of Technology of 
Pyrogenic Processes) 
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AUTHOR: Shpigel', A.M., Engineer 


TITLE: Mechanization of management work and application of computers 
for production planning 


PERIODICAL: Mekhanizatsiya i avtomatizatsiya proizvodstva, no. 11, 4960, 
46-54 


TEXT: The Moskovskiy instrumental'nyy zavod "Kalibr" (Moscow "Kalibr 
Instrumentation Plant) has started calendar planning of production by the 
use of calculating machines. The new organization is being introduced at 
the plant by the Nauchno-issledovatel'skaya laboratoriya ekonomiki i organi- 
zatsii proizvodstva Moskovskogo inzhenerno-ekonomicheskogo instituta im. 
S.Ordzhonikidze (MIEI) (Scientific Research Laboratorv for Production Raonn- 
mics and Oreanization ot the Moscow institute of Engineering “conomics im. 
S.Ordzhonikidze). The plant's computing station has four sets of 80-column 
punchers, two card sorters, multiplying punchers and other completing ma- 
chinery. Punchers can process numerical data only, and this means that all 
in-documents have to be coded and all outgoing decoded. Great waste of time 
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is caused by the absence of a standard code system in the country and long 
designations - the "normal" standards of industry branch institutes have 
designations reaching 12-15 signs including Arabic and Roman digits and 
letters. The "Kalibr" is one of the major producers of tools and instru- 
ments for the mechanical engineering industry in the country, and the amount 
of planning work is fairly extensive. For instance, on 15 March 1960 there 
were over 3,000 orders for a total of over 100,000 items of different types 
and sizes of gages. Plans are being prepared for a year, for separate quar- 
tera, and also for shorter periods and for separate production sections. At 
uneven work load over the monthy the Planovo-dispetcherskiy otdel (PDO) 
(Planning-Disvatcher Denartment) introduces changes. Caloulations include 
aiso labor requirements and wages. After experiments, the Research Labora- 
tory has started to set up a plan of distribution of parts and operations 

to work places and coordination of time tables throughout the entire produc- 
tion cycle. The work requires many times sorting and tabulation. Such a 
plan has been tried in a series-production section at the instrument shop 
No.1. It took 8-9 work shifts to set up a plan for 250-300 items (parts), 
corresponding to 1500-2000 operations which is too long. Measures are con- 
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sidered to cut the time and improve the planning techniques. The conclu- 
sion is made that an electronic digital computer is necessary. It is men- 
tioned that calculations of the production program for the {st quarter of 
1960 for six mechanical assembly shops of the "Kalibr® revealed incomplete 
utilization of equipment and a possible 10-25% output increase from same 
production areas with release of a part of equipment at the same time. The 
remaining equipment would then be loaded not to 40-75% but to 50-95%. The 
article includes samples of calculation tables. There are 7 tables. 
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[Establishing technical norms in the instrument industry] 
Tekhnicheskoe normirovanie truda v priborostroenii; spra- 
vochnoe posobie. Moskve, Mashgiz, 1962. 511 p. 
' (MIRA 15:9) 
(Instrument industry—Production standards) 
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Indications for and complications and technique in kidney 
biopsy. Sov. med. 28 no.10:96-101 O '65. (MIRA 18:11) 


1, Propedevticheskaya terapevticheskaya klinika I Leningradskogo 
meditsinskogo instituta imeni Pavlova, laboratoriya klinicheskoy 

i eksperimental'noy gematologii Instituta fiziologii imeni Pavlova 
AN SSSR (zav. klinikoy i laboratoriyey- prof, A.Ya. Yaroshevskiy) 
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ABSTRACT: This Author Certificate presents a device for determining the sign of — 


dent orders, the outputs of the inhibit circuits are connected with the potential 
inputs of the diode-capacitor coincidence circuits, The pulsed inputs of the 
coincidence circuits are connected through the output of. the interrogation signal, 
The output diodes are grouped in two groups, one of which corresponds tothe case: 
ai> bi, and the Second to the case ai € bi. ‘She output dicdes are connected th 
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A High-Speed Grab Carriage (Bystrokhodnaya ereyfernaya telezhke) 


Nekhanizatsiya trudoyémkikh i tyazh#lykh rabot, 1958, Nr 6, 


pp 29-30 (USSR) 


In 1957, the Moskovskiy zavod "Pod"yémnik" (Yoscow "Pod"y&mnik" 
Plant) turned out two types of high-sneed grab carriages (hoist- 
ing capacity - 10 tons) of 2,5CO mm and 4,300 mm gauges. The 
main parts of the carriage are: 1) the welded frame with the 
conveying mechanism; 2) the grab winch; 3) the electric control 
apparatus; 4) the operator's cabin; 5) the grab (volume - 5 cu am); 
6) the brush. The weight of the carriage is 22.3 tons (2,50C mm 


gauge) and 23.9 (3,300 mm gauge). 


grab winch is of the type MT-62-10 (36 kw), and for the convey- 
ing mechanism of the type MT-51-8 (17.5 kw) and MT-52-8. The 
lifting speed is 40 m/min, the moving speed - 166 m/min, and 
the lifting height - 20 m. The use of these high-speed grab 
carriages saves the labor of 300 workers. There is 1 diagram. 
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AUTHOR: Shpigel', J » Rayzer, M. D., and Myae, E. A. 


TITLE: An Instrument for Relative Measu:ements of Alternating Magnetic Fields 
{(Pribor dlya otnositel'nykh izmereniy peremennykh magnitnykh poley) 


PERIODICAL: Radiotekhnika i Eiektronika, 1957, Vol 2, Nr 1, pp 111-119 (USSR) 


ABSTRACT: A description of an instrument for relative measurements of time- 
alternating slightly non-uniform magnetic fields, based on the phenomenon of 
nuclear magnetic-resonance absorption, is presented. The instrumen 
measures full field distribution, including the residual magnetic field. The 
maximum measurable difference of fields in two points AHmax ? 3%Hp. Error 
+ 3% Hmax. Measurements are made at Ha » 160 oersteds. 

Particle accelerators and other engineering devices often require relative 
measurements of time-~alternating magnetic fields. The methods used so far 
(ballistic, electron integrator, etc.) have one common shortcoming, viz., only 
the alternating-field difference is measured and the residual field or a super- 
imposed magnetization field is not included. The new instrument described in 
the article is free from this shortcoming. The instrument has been developed 
for measuring the injection field distribution of a 10-bev proton-synchrotron 
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magnet, AS USSR. As a block diagram, figure 2,shows the instrument con- 
sistofa high-frequency oscillator, two idertical amplification and signal - 
forming channels, an integrating circuit, a power supply, and auxiliary units. 
As the field reaches a certain value, depending on the pre-set oscillator fre- 
quency, a signal of nuclear magnetic-resonance absorption appears. The sig- 
nal is selected by a pulse-height detector, amplified and shaped. The passband 
of the pre-amplifier is 1,5 - 6 kc. Signal-to~-noise ratio at the pre-amplifier 
output is about 40. For accurate indication of the time moment when the field 
reaches a predetermined value, the signal is differentiated and amplified by a 
wideband amplifier. The upper limit of the passband is 100 kc. An additional 
time~selection circuit helps to Suppress the effects of interference from other 
electronic equipment in the room. The voltage front induced in a velocity pick- 
| up during the field change in the magnetic gap starts a phantastron delay circuit 
which, in 20-60 m/sec, triggers a univibrator which generates the gate pulse. 
The pulses from both trigger circuits {each about 1 usec) are mixed and fed to 
a fl-p~-flop circuit. A negative Square pulse appears at the output of the latter 
circuit, its duration being equal to the time between the two field pulses. The 
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Square pulse opens a tube integrator whose output is indicated by an indicating 
instrument. One field pickup and the velocity pickup are stationary; the second 
field pickup can be moved in the magnet gap. The field value sensed by the 
second pickup may be higher or lower than that at the point of the first pickup. 
The field non-uniformity Sign is indicated by a special circuit. Some parts data 
and parameters of the high-frequency oscillator, field and velocity pickups, 

sign circuit, and integration circuit, are presented. Calibration of the instru- 
ment is explained. The overall error of the instrument is evaluated analytically 
and found to be equal to + 3% Hmax: The error of absolute field measurements 
is about 0.1%. The instrument was tested with the AS USSR proton-synchrotron, 
and the results of the measurements were found to precisely agree with those 
given by the ballistic-galvanometer method when an allowance for the residual 
field was made for the latter. Advice is offered for quick measurement of 
mcnotonic space~changing magnetic fields by means of a number of field pickups 
and an electron oscillograph. The authors are grateful to Professor V. A. 
Petukhov for his remarks in discussing the work and to A. N. Zinevich for his 
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part in building the instrument. 
There are 7 figures and 4 references, one of which is Soviet, in the article. 


ASSOCIATION: Fizicheskiy institut imeni P. N. Lebedeva AN SSR (the Institute 
of Physics imeni P. N. Lebedev, AS USSR} 


SUBMITTED: June 1, 1956 
AVAILABLE: Library of Congress 


1. Magnetic fields--Measurement 2. Laboratory equipment--Performance 
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SHPIGEL,I.5., RAYZER,M.D., uYAE,5.A. PA - 2132 
On the Dependence of the Amplitude of the First Harmonic Vibration 
of a Signal of the Magnetic Resonance Absorption Capacity of the 
Nucleus of Magnitude of Detuning. (Zavisimost' amplitudy pervoy 
garmoniki signala yadernogo magnitnogo resonanznogo pogloshche- 
niya ot velichiny rasstroyki. Russian). 

Zhurnal Tekhn. Fiz., 1957, Vol 27, Nr 2, pp 351 - 354 (u.S.S.8,) 
Received: 3 / 1957 Reviewed: 4 / 1957 


In the present work the relation between the order of the ampli- 

tude of the first Harmonic Vibration and the detuning (the difference 
of frequency of the generator and Lamor's precession) was de- 
termined. The investigation was carried out for the system: substance . 
to be investigated - high frequency generator - i.e. on the con- 
dition, that the absorption signal be not saturated, that the 
amplitudes of the modulating field and the breadth of the ab- 
sorption line be commensurable. “he obtained approximated formula 
makes it possible to draw the following conclusions: The steepness 

of the dependence of the amplitude (of the first harmonic vibration 
of the envelope of the oscillation voltage of the generator) on 

the amount of detuning is inversely proportional to the voltage 
amplitude a., is dependent upon the parameters of the generator 

and the appearence of the characteristics of the generator lamp, e 
as well as inversely proportional to the square of the signal line 
width. Dependence on the volume of the substance and on the 
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AUTHOR: SHPIGEL,I.S., RAYZER,M.D., MYAE,E.As PA - 2139 

TITLE: The Sensitivity of the Generator with Self-Excitation. 
(Chustvitel'nost’ generatora v rezhime samovozbuzhdeniya, 
Russian). 

PERIODICAL: Zhurnal Tekhn. Fiz. 1957, Vol 27, Nr 2, pp 387-390 (U.S.S.R.) 
Received: 3 / 1957 Reviewed: 4 / 1957 

ABSTRACT: The sensitivity of a generator with self-excitation and back- 


coupling, caused by its parameters and the conditions for the 
reception of the signal were investigated. The equation for 
such a generator is written down, the first approximation of 
the solution is derived, and the equation for the occurring 
oscillations as well as for its amplitude a_ are written down. 
The transition process of the generator from one oscillation 
process to a new one is investigated. The latter is caused by the 
modification of the quantity 1601 at the expense of a sudden 
introduction of an addtional decrease A at the moment t=0. 
Finally, the expression for the square of fhe oscillation ampli- 
tude of the generator during the transition process is obtained. 
Herefrom the absolute quantity of the modification of the volt- 
age of the generator in dependence on its parameters and on 

time is obtained. The equations obtained in this manner make it 
possible to draw the following conclusions: 1.) at A & =const. 
the absolute and relative modification of oscillation voltage 
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AUTHORS: Rayzer, M.D., Shpigel', I. S. 53-64-4-3/11 
ee a RN a al ee Oe SE RE ; 
. TITLE: Plasma Investigation by Means of Micro Radiowaves 


(Issledovaniye plazmy pri pomoshchi mikroradiovoln) 


PERIODICAL: Uspekhi Fizicheskikh Nauk, 1958, Vol, 64, Nr 4, pp. 
641 - 667 (USSR) 


ABSTRACT: In introduction the authors give a short survey on the 
development of the investigation of gas discharges be- 
ginning with the investigations in 1930/32 when Darrow, 
Appleton, Chapman and Chields published their first works 
on the measurement of plasma conductivity in the high- 
~frequency field (refs. 1-4), up to the recently found 
application of plasma in high-frequencyconditions like 
attenuators and antenna commutators (Bradley, Arams, 
ref. 7,8). This work is divided into 6 chapters; in 
each chapter a survey on the prwsent state of the respective 
investigations is given. Chapter 1: The conductivity and 
the dielectric constant of an ionized gas. Starting from 
the investigations by Al'pert, Ginzburg, Faynberg and 

Card 1/3 Morgenau (General Theory of the Interaction of Electrons 
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in Plasma in the Presence of a High-Frequency Field) 

the electron distribution function is discussed, 

the aaa eas betweenc , OF C3 grep. ant 0/6, of x) 

(x-o/ y's Morgenau, ref. 10) a8 well as the dependence of 

w ., anddA__., on the electron density. Chapter 23 

erit erit 

The resonator method, The method is explicitly dealt with 

jn theory end practice. Various plants for the determination 

of the plasma parameters are given in block - diagram 

representation. In chapter 3 the wave guide method is 

discussed in theory and practice; a block-diagram of an apparatus 

which by means of a microwave oridge makes possible the ~ 

measurement of plasma parameters is discussed in detail. In 

chupter 4 the cross modulation method is dealt with explicitly 

in theory and practice, and also in this casé 4 plock-diagram 

of such a plant is described. Chapter 5 deals with the 

determination of the coefficients of ambipolar diffusion, 

recombination and electron collision frequencies. Finally 

chapter 6 gives the experimental result partly compared with 

the results obtained in theory. A series of diagrams show 

Card 2/3 the connections of the single coefficients of pressure, 
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density, energy and field quantities. The most important 
experimental data concerning recombination are given in 


table 2. There are 26 figures, 2 tables, and 55 references, 
of which 3 are Soviet aud 52 English. 
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aumaor: Snpigel', 1. 8. 
TITLE: A Fast Electrodynamic Vacuum Valve (Bystrodeystvuyushehiy 
elektrodinamicheskiy vakuumnyy klapan ) 


PERIODICAL: Pribory 1 tekbnika eksperimenta, 1959, Nr 1, 2 Ldl (USSR) 


ABSTRACT: In many cases it is necessary to introduce into a vacuum 

chamber a certain amount of gas (ion sources, plasma studies, 

etc). The distribution of pressure across the front of the 
gas wave should in such cases be very steep. The latter con- 
dition may be satisfied if the seal which separates the press~ 
ure and vacuuil regions is opened suddenly and the aperture 
thus introduced is sufficiently large. A valve which will do 
this is shown in Fig 1. The vacuum chamber A is separated 
from the high pressure chamber B by 4 light metallic disc 1. 
The seal is acnieved by sood contact between the disc and the 
rubber ring 2 .- At the pressure of about 1 atm in 8 the 
force acting on the disc is about le kg when the valve has the 
dimensions indicated in the figure. A plane coil 3 is 
placed under the three edges of the gisc. The coil nas five 
turns of copper strip 3.25 x 0.975 ma?, At a given moment ‘wo 
oF capacitors charged to 3 voltage of 4.5 ky are discharged 
through the coil, The currents induced in the metallic disc 


Card 1/2 interact with the current in the coil and the disc quickly 
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A Fast Electrodynamic Vacuum Valve 
flies away from the rubber ring. The dise is stopped by the 
rubber ring 5 . The disc moves through afew millimetres 
and tne amount of gas let through is 1-2 cm at atmosoneric 
pressure. Preliminary measurements have shown that a circu- 
lar slit 2 me nish is formed in 200 psec, the maximun velocity 
of the disc being 3 x 10 cm/sec. There is 1 figure. 


ASSOCIATION : Fizichneskiy institut AN S3SR (Physics Institute of the 
Academy of Sciences of the USSR) 


SUBMITTED: January ©, 1958. 
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BETEOR Shpigel', Le S-- so /56-36-2- 10/63 
PITLE: Plasma acceleration (Uskoreniye plazmy ) 


PERIODICAL: Zhurnal eksperimental' noy i teoreticheskoy figiki, 1959s 
Vol 36, Nz 2: PP Aita415 (USSR) 


LBESTRACT: Pollowing 2 number of investigations carried out by other 
authors (Refs 4.5) dealing with the single acegleration of 
plasma by electromagnetic forces, the present paper describes 
experiments carried out for the purpose of accelerating plasma 

in the vacuun by means of an axially symmetric non-uniform 
pulsed magne tic field. The oxperinental arrangement is 
represented echematically by figure 43.1% consists essentially 
of 2 vacuun chamber, pulse device, pre-ionizaticn devices 
acceleration coil, and control circuit. The yacuum chamber 
consisted of two coaxial cylinders; the one (interchangeable 
was made of organic glass or pyrex (payreks ) with a diameter of 
450 mm and @ length of 500 ma, the other of coppers with the 
same diameter and a Length of 700 mm- Pressure amounted %2- 


c 
(2 - 4)010 ~ Hg . One end of the copper cylinder "28 closed by 
means of a brass flange, the other was connected with @ glass 


Card 1/3 cylinder the other end of which as closed by means of a flange 
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Plasma Acceleration 


of organic glass. Figure 2 shows the latter. It has an 
electrodynamic valve developed by the author (Ref 6). The 
oscillatory circuit (condenser TM 2, 7-50) had a frequency of 
ae 120 kilocycles at voltages of from 10 to 24 kv. The generator 
(500 W) operated at 15 megacycles. The following was measured: 
a) The rate of acceleration of the plasma in the direction of 
the z-axis (= direction of acceleration) and in the direction 
of the radius. These measurements were carried out photo- 
graphically by means of photorecorder SFR-2m o The corresponding 
photographic reproductions are shown. Figure 3 shows the motion 
of a plasma in air in the case of an exposure of UT = 280 micro- 
seconds; figure 4 shows the motion of a plasma in heliun at 
T = 220, 280 and 400 microseconds. Figure 5 finally shows a 
radial picture, tT = 280usec of a plasma motion in air. 
Ion energies for nitrogen and oxygen were between 80 and 190 ev, 
for hydrogen 40-120 ev and for helium 120 - 280 ev 
b) The rate of frontal motion and the duration of pulses ina 
plasma of given density was measured by means of an r-f pulse 
generator (datchik) (densities of 1011.1013cm73) and a wave 
guide, which records plasma densities of 10 cm77. Figures 6-9 
Card 2/3 show the oscillograms recorded et various voltages and T-values 
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(air and helium). The measured dependence of the duration of 
impulse of a plasma having a density of 10 cm of Zz is shown 
by figure 11, and figure 10 shows the corresponding oscillogram 


atn >10'*. The maximum in figure 11 is 2 = 35 cm and 


T = 1504sec. The author finally thanks V. I. Veksler, 

M. S. Rabinovich, and L. M. Kovrizhnykh for discussions, 

Eo D. Andryukhina for assisting in carrying out measurements, 
and Ye. A. Smirnov for assembling the device. There are 

11 figures and 6 references, 3 of which are Soviet. 


Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) 


August 23, 1958 
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RAYZER, M.D.[translator]; SHPIGEL', 


KOVAlZMIYKH, L.M.[translator]; 
us ee i .; BURTSEV, A.K.,~ 


1.8.[translator]; RABINOVICH, M.S., red 
"ped. 3 FOTAPENKOVA, Ye.S., tekhne red. 


{Plasma physics and magnetohydrodynemics] Fizika plazmy i mag- 

nitnaia gidrodinsamika; sbornik statei. Moskva, Izd-vo inostr. 

litery, 1961. 302 p. Translated articles. (MIRA 15:3) 
(Plasma (Ionized gases)) (Magnetohydrodynamics) 
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AUTHORS: Andryulchina, E.D., Safronov, AcYaes and Shpigel', 1-5- 


9) TITLE: Characteristics of a Fast Vacuum Valve 1 
PERIODICAL: Pribory i tekhnika eksperimenta, 1961,No.1,pp-174-177 


TEXT? The last of the present authors has described an 
“electrodynamic vacuum valve in Ref.1l. This valve is jllustrated 
schematically in Fig.l. In this figure the disc 2 is prought od 
into motion by the forces Fi due to the interaction between a 
current pulse in the coil 3 and the current induced in the disc. 

As soon as the disc rises, gas passes from the region 5 into the 
high vacuum region l and the disc returns under the action of the 

0 force Fp which is due to the pressure of the gas. In this way yl 


Gt 


an adjustable gas "pulse" can be produced. The present paper 

reports a simple theory of the valve and some of its experimentally 

determined characteristics: The pressure distribution on the high 
vacuum side was measured with the aid of _a miniature ionization 

as) gauge, having a working volume of 0.2 cm. It was found that a 
directed motion of the gas can be obtained with sufficiently long 
‘channels, the gas velocity being higher than the velocity of sound. - 
Card 1/2 ; 
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Fig. 1 
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AUTHORS: Moroz, Ye. M. and Shpigel', I. S. 


TITLE; Calculation of the electrodynamic pushing out of a non-deforn- 
ed plasma ring from a magnetic mirror trap 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 1, 1961, 78-83 


TEXT: One of the methods of accelerating plasmatic formations is the 
acceleration of plasma rings in magnetic mirror traps. A. I. Morozov 
(Ref. 3) was the first to investigate this process theoretically; in ( 
experimental investigations, a maximum energy transfer to the accelerated ! 
ring presents difficulties. Detailed investigations showed that the 
energy transferred to the ring depends on the ratio between the build-up 
time of the magnetic field in the mirror trap and the interaction time 
of the plasma ring with this field, as well as on the ratio between active 
inductivity and the parasitic inductivity etc. For improving this 
knowledge, the authors carried out calculations of the motion of a 
perfectly conducting ring in the magnetic field of a mirror trap, which 

.is variable in time. Deformations of the ring radii and proximity effects 


Card 1/5 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920017-3" 


SESS SR aR NI al ETS) 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920017-3 


20666 


Calculation of the electrodynamic ... $/057/61/031/001/011/017 
B104/B204 


were neglected. The two former assumptions increase the results, the 
latter assumption diminishes them. Nonetheless, the results obtained 

make it possible to estimate the dependence of the energy of the progres- 
sive motion of the ring on the parameters of the experimental apparatus. 
The authors studied a system of two rings, A and B; A produces the 
Magnetic mirror trap, and B is accelerated. If A is a metal ring, through 
which an electric current flows, an opposed current is generated in the 
plasma ring B. The electrodynamic repulsion thus produced moves B in the 
direction of the x-axis (Fig. 1). On the basis of an idealized circuit 
diagram, the coupling between the two rings is discussed, and the equation 
of motion for the plasma ring 


se 2nR 
mx = - —S TH. (1) 
is set up. Here, I, is the current in the plasma ring; q. is the radial 


component of the magnetic field generated by current I, in metal ring A at 


the plgce of B; mis the mass of B. (1) is transformed into 
I 2 

foe os (5); I, is the current in A; L, is the inductivity of 
émc L dx 


2 
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B; M is the interaction factor between the two rings. _ The time dependence 


of I, is obtained by integration of the differential equation for electric 


i 2,2 2 . 
resonant circuits, and thus. Ultée d 


es ; 1). 

we -—— — (dy (s) 
is . ge z om . dx a: : 

is obtained. U ig the input voltage; Lis the total inductivity of the 

system; and t is the time. For the purpose of integrating this differen- 

tial equation, the authors proceed to the following reduced parameter: 


5 = x/2R, A = Lyly fe= MELD, p = ap/ag st - ve/anyai,” . 


> 2 : 2 d os s 7 
Solution is then carried out with L,=1L,. Fig. 4 shows (af/at) ae? 


f » and t as functions of A with¢€= 0.02 for different conditions. 
max max 


It is noted that these results have been obtained on the assumption of 
U = const. This makes particular demands on the capacitor battery. For 
the capacity of this battery, the authors obtain the relation 
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c» 72 Gre eer (19). Finally, a numerical example is calculated. 
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Legend to Fig. 1: Arrangement of the 
conducting rings. 
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Legend to Fig. 2: 
Idealized scheme of tha arnerimental Pere 
system. Fig, 2 Ll Fig. 


Oo: 


Legend to Fig. 4: 


Dependence of 45/87) nox? 


and T 7 onA for 
x? a max 
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: TITLE: Use of a luminescent probe to record a moving plasma 


SOURCE: Diagnostika plazmy* (Plasma diagnostics); sb. statey. ‘ 


Moscow, Gosatomizdat, 1963, 263-269 


TOPIC TAGS: plasma, plasma diagnostics, luminescent probe, plasma-~ 
' gcope, moving plasma configuration, plasma electron image, plasma 
ion image, plasma configuration 


> ABSTRACT: The luminescent probe ("plasmoscope" ) methed developed 
by L. I. Yelizarov and A. V. Zharinov and reported by them at the 
Nuclear Fusion Conference in Salzburg (4--9 September 1961) is used 
to study the transverse motion of a plasma jet ina magnetic field 
in the presence of tranglational velocity perpendicular to the sur~ 
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of the Plasma are described. Tt is concluded that at a Plasma den~ 
‘sity ~1oll em73 and a translational beam velocity ~197 cm/sec the 
- luminescent Probe yields correct information on the plasma configura-: 


obtain an ion image without using electron’ secondary emission. ‘Orig.: 
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no luminor persistence, The density of the measured plasma is not 


‘ confined to the condition that the grid cell dimension be Smaller 
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screen is not -illuminateg by the plasma radiation, it is Possible to ; 
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[Plasma physics; bibliographic index, 1955-1961] Fizika 
plagzmy; bibliograficheskii ukazatel', 1955-1961. Moskva, 
Nauka, 1964. 354). (MIRA 17:11) 
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; j through a curvilinear magnetic field were studied further by letting the jet con- . 
tinue to move in a hanogeneous magnetic field. The plasma jet moved from the gun 
| first in a homogeneous field (3 kOe) for 50 cm, then through a curved field of 

6 cm.radius, and then again through a 120 cm homogeneous field (1 kOe). The plasma | | 
density was approximately 10!2an”3and the electron temperature 5 -- 10 eV. The et 
| measurement procedures are described briefly. The tests have show that some 1—2_. ic 

: microseconds following its passage through the curved field the plasma jet acquires |_ 
: a "tongue" in which the plasma drifts towards the chanber walls, along with the =. 


| j Aoczssrow NR: AP4O37614 $/0056/64/046/005/1915/1917 
| AUTHOR: Batanov, G. M.§ Ivanovekiy, M. As} abiger', I. Se | 
| | TITLE: Particle losses and configuration ‘oF plaase jet moving through a | 
curvilinear magnetic field ; 
SOURCE: Zh. eksper. i teor. fiz., ve 46, now 5, 1964, 1915-1917 om 
| . | TOPIC TAGS: plasma, plasma in curved field, plasma in hanogeneous field, plasma | 
particle loss, plasma jet nucleus, plasma jet tongue, plasma ion distribution 
| | ABSTRACT: Unlike in earlier investigations, the parameters of a plasma jet passing | 
| | 
| 
! 
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main "nucleus" of the plasma jet, which continues to move along the magnetic 


ifield and has a high density (dielectric constant close to 1000). This is in 


qualitative agreement with the dependence of the im distribution on the magnetic 
‘field (cf. figure) and is confirmed by measurement of the electric field near 
ithe plasma jet “nucleus” Orig. art. has: 


peer ta : Fizicheskiy institut im. P. N. Lebedeva AN SSSR (Physics Institute, 
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TITLE: Motion ofa plasma. jet ri a toroidal. magnetic field _ 


SOURCE; Zhurnal tekhnicheskoy fizikt, v.35, noe2, 1965, 242-252 


TOPIC TAGS: plasma Jat, plasma polarization, ‘plasma a stability, tmhonogenesus nag 
netic field 4 


ABSTRACT: The motion ‘in a magnetic field. with: strongly Bucved lines” of Gores ‘of: 
‘| the plasma bursts from: a.5 kV spark: plasma gun, with. molyhdenun electrodes’ and nix | 
‘ca insulation, was comprehensively investigated, using different techniques, The .. 
inhomogeneous magnetic « field was produced in the. intersection region of a 12 om 

diameter, 180 cm long main tube and a 5 cn diameter, 50 cm long side tube inter- - 
sBecting it at right angles. Longitudinal magnetic fields were maintained in both’ * ; 
‘thbes by ‘solenoids; in mostof the experiments the fisld was 1.2 kOe in the main -. 
tybe and 3.6 kOs- in the side tube. The plasma gun Was. mounted at one end of the. oi 
af e tube. The bursts from this gun were long compared with-the radius of. curva=:: 
ture of the magnetic lines of force in the ‘intersection oleae and Baad ipecordene 
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i. benave! ag aera ‘the. cross section ‘Gonfiguration of: the ‘pl ama Age: in’ the -unif 


‘magnetic field of 4 kOe the electron density at 2 to 8 cn. from: the’ gun remained 


field region was observed: with a. luminescent screen provided: with ‘& pulses’ ion acm 
celerating grid. The ion distribution was measured with a ‘3 mm diameter screened. 
probe, and the total number of» ions was measured-with a large ‘screened. probe. The . 
electron temperature and electric. field-in the plasma were measured with a. minia- 
ture double probe and the polarization ‘of the jet was measured: with a hemispheri- 
cal double grid probe filling. the entire-cross section of the tube. The electron. 
density near the gun was determined by the microwave cut-off method. In a uniform 


above 1012 em~3 for 50 to 80 microsec, and at'18 om fron the gun, for.about 13 nmi- 
crosec. The clectron temperature was. between § and 10 ev, the total number ‘of ions 
in a burst was approximately 5 x 1014, “and the velocity: of. the - ‘leading edge. of: the 
jet was 2 x 107 cm/sec. It was found that a -amall: dense core. ‘of the jet. followed - 
the magnetic lines of force with some accuracy,: ‘but. that) a. “tongue: of plasma was: 
ejected transversely to the field from the outer portion: ‘of the: jet and along its: 
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| Mh na etic: : field Strengths jproviaing. the: 
| magnetic field decr jaged with: inoradis g gne 
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“° > genfons was considerably. greater than that of the impurity ions, and the trans~ 
“Lo werse velocity of the hydrogen ions was an order of magnitude less than that: o 

* the impurity fons. There results, accordingly, a self-purifiecation of the plas= 

- ma as it travels from the source. There were two peaks in the. energy distribu 
tion of the hydrogen ions; at 25 cm from the source the high energy group con= 
tained 30% of the total number of protons produced by the source. "In conclu« 
sion, the authors express their sincere gratitude to 8.N.Popov, who developed 
the present model of the source, and also to N.IeAlinovskiy for assistance in 
performing some of the experiments and 0.GeGolovanov for participating in s 

. up the apparatus." Origs arte has: 1 Yormila, 6 figures; and.2 tables... 
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‘> SOURCE: Zhurnal ckaperinental ‘ney 4a teoretichestoy fizixt, Ve 48, NO. a , 196 . : 
of 191-157 : 


“ TORIC TAGS: “plesma’ “instability, flut e inotebility, ‘plasma ee = 


! ~ ABSTRACT: ‘The authors propose to ptabilize flute instability of a Bisa by | 

means of. an inhomogeneous electric field, and investigate the conditions for Ze 
such stabilization by using two-fluid hydrodynemics. of a plasma... It is shown -° 
that the flute instability can be stabilized éither by the inhomogeneous field™: 
which is produced in the plasma itself by the decrease in the particle density 
towards the plasma boundary, in which case the inhomogeneous field is usually. 
concentrated on the plasma surface, or by an electric inhomogeneous field pro-" 
duced in the plasma by artificiel means. An approximate criterion is derived ~ 
for the magnitude of the azimuthal Sra seed of. the a asl field nisceneaty 
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“$0 stabilize the flute instability. 
inhomogeneous plasma with plane or cylindricel geometry. . Dispersion relations 


-.. for the spectra of the flute oscillations \ 
_- approximation, and locel criteria for the stobilizetion of the flute instabili 
rn established. Effective stabilization is shown 
# =: | dimension of the inhomogeneity of the electric fie 
‘} | acteristic dimension of the plasma inhomogeneity (i.e., the transverse plasma — 
a ‘| dimension), if the field itself is larger than or comparable with the ‘thermal 
He i field. The stabilization dees not depend on the ‘sign of the electric field and 
‘| is due to the fact that the field is capable of deforming the” flute within a: 
1 for the flute instability to - 


1° time that is much shorter than the time. necessary, 
t develop. It is stated in the conclusion that ‘some experimentally observed ~~: 
t stabilizations of flute instability in various devices may ‘be connected with. th 

' stabilization mechenism described in the present article. | ‘The authors thank ~ 
| M.S. Rabinovich, V. P, Silin, and_I, S. Danilkin for valuable advice end dis= 
cussion.” Orig. art. has: "17 formes. - 9 3". ee ae “2 {o2]” 
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surface with 4 regonance of the third Kind at & = 0.39. The external {njection H 
‘ gimultancously + 


\ was accomplished by means of four plasma spark injectors operating 
for Ou Ar 5OC~- Oscillograph studies indicate that the time for attaining & | 

| steady state distribution in donsity across the chamber corresponds to R/ vey where; 

| R is tho large chambor radius and vp 18 the ionic thermal velocity. Comparing | 

i} 4 
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density distributions in the helical field to those of a toroidal field, the 
distinct influence of the former on the density distribution becomes oObViOUse - 
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TITLE: Investigation of a conical induction plasma Yource 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 


TOPIC TAGS: plasma gun, plasma source, plasma jet 


ABSTRACT: A two-stage electrodeless conical plasma gun was investigated in an effort 
to achieve a more efficient induction plasma source and to learn something about the 
operating mechanism of conical plasma guns. A diagram of the apparatus is shown in th 
and Cg was 0.6 and 2.8 pF, respectively, and both capaci- 


figure. The capacity of C 
tors were charged to a wide mun potent Lal of 22 kV. 


with base diameters of 2.4 and 4 cm; the main cone was 20 cm long with base diameters 


of 4.7 and 11.4 cm. The distribution of both the 
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The auxiliary cone was 7 cm long 


longitudinal and radial components 


of the magnetic field in the main cone was measured with a <2 mm diameter magnetic 


probe, and the distribution of neutral gas on the 


axis of the system was determined 


with an ionization manometer. The properties of tie plasmas were determined with a 
double electrostatic probe. The plasma source operated most efficiently when dis- 
charge through the main cone was delayed until plasma from the auxiliary cone had 
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. compensating magnetic field; 5 - vacuum chamber; 
6 - probe; 7,8 - pumps; 9,10 = vacuum gaps; 11 ~ 
gap; 12 - control block. 


reached it. Under these conditions a current sheet was formed in the main cone 

0.28 microsec after initiation of the discharge (the period of the oscillating dis~ © 
charge was approximately 2 microsec), whereas in single-stage operation the current 
sheet was not formed until the third half-period. The charged particle density in 
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the plasma at the mouth of the gun was 3x 1014 em3 and the electron temperature was 
13 eV; the conductivity of the plasma in the main cone was of the order of 10°* cgs 
units. The plasma left the gun as a jet with a velocity of the order of “10° cm/sec, 
preceeded by a leader in which the velocity exceeded 10° cm/sec. The charged particle 
‘density in the plasma produced by optimum two-stage operation was an order of magni- 2 
tude greater than that in the plasma produced by single-stage operation with the 

same discharge energy. It is concluded that preliminary ionization considerably im- 
proves the operation of conical induction plasma guns. The processes taking place dur-~ 
ing operation of the gun are discussed briefly. Magnetic flux was entrained by the 
currents induced in the plasma, and during the second half-period the magnetic field 
on the axis of the gun was directed oppositely to the external field. Orig. art. 

has: 7 formulas, 9 figures, and 1 table. 
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TITLE: Injection of a plasma into a closed magnetic trap with a two phase helical 
field : 


SOURCE: AN SSSR. Fizicheskly 4nstitut. ‘Trudy, Vv. 32, 1966. Fizika plamy (Plasma 
physics), 7-19 F , 


TOPIC TAGS: plasma injection, magnetic trap, helical magnetic field 


ABSTRACT: A plasma injected into a closed magnetic trap must have the following 
properties: 4) it must be sufficiently homogeneous in composition (hydrogen or 
deuterium), it must contain a minimum number of impurities, and the percent ionization 
must be close to 100; 2) its temperature must be high enough to exclude loses due to 
normal diffusion in the magnetic field; 3) it must have a high conductivity to 
eliminate polarization due to the toroidal effect; 4) the plasma, filling the toroidal 
trap, must not contain marked longitudinal electric fields. ‘The article presents the 
results of an investigation of several methods of 4njection. ‘The experiments were 
carried out in laboratory scale models. ‘The first method tasted was injection of the 
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| article concludes with a consideration of the collision of plasma flows in the 
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plasma into a "programmed! magnetic field; this method is based on the irreversible 
change in the configuration of the magnetic field into a determined region of a closed! - 
field. The behavior of a plasma was studied under rapid compression by an external . 
azimuthal magnetic field. ‘The method proposed in the article involves injection of 

the plasma along the tube of the lines of force of a magnetic field extracted from the 
volume of the trap. Particular atgentign is, paid to the problem of the movement of a 
sufficiently dense plasma (n = 1012.4013 ,,71 


transverse magnetio field of the trap. "In conclusion the authors consider it their 
duty to thank M, S. Rabinovich for his continuing interest in the progress of the work 
and for his helpful discussions of the experimental results and of the selection of 
the basic directions of the investigation. ‘They also thank all their coworkers vho 
took part in setting up the physical equipment and in carrying out the experiments: 
Ye. P. Aleksandrov, M s. Bererhetskiy, N. M, Zverev, nh. G. Krutikov, N. ve Perov, as 
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ae Toroidal magnetic trap of the stellarator type with external injection of th 
’ | plasma Ly 


SOURCE: AN SSSR. Fizicheskiy institut. Trudy, v. 32, 1966. Fizika plazmy (Plasma 
physics), 20-28 


a ee TAGS: magnetic trap, plasma injection 


Ny 
ABSTRACT: The vacuum chamber of the maenstic tran under consideration was in the forn, 
of a torus with a diameter of 120 cm and a cross section diameter of 10 cm. A_ 
magnetic field of the stellarator type (without taking the toroidal character into» 
account) has the following form: 


: Omni t5 Hyly(par) sin p(p— az), 7 pj ay : 
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& | TITLE: Investigation of a titanium ‘plasma sources, 2. Mass. composition, energy . 
poo : : 


¢ |spectrum, and purification of the plasma 


SOURCE: AN SSSR. Pizicheskiy institut. ‘Trudy, v. 32, 1966. Fizika plazmy (Plasma. |: 
physics), 39-45 | : Ae 


TOPIC TAGS: plasma source, titanium, plasma jet, plasma structure ~ 


ABSTRACT: The article is a continuation of a previous article wich \dononstrated that 
for the titanium plasma source: in question, the parameters of a plas generated by a- 
.|titanium source (density, total numbor of particles, distribution of particles with - 
respect to energy) depend essentially on the electrical operating conditions of the.’ — 
source. ‘The present article gives data on the mass composition of the plasma, the oie 
dynamics of the occurance of impurities, and the structure of the plasma jet. The = 
investigation was done using a mass spectrometer. The plasma source operated under .”. 
aperiodic or oscillating discharge conditions. In the first case,.a damping resistanc 
of corresponding magnitude was introduced into the discharge circuit. The ‘capacitance 
feeding the source was 4.65 microfarads. ‘The wave impedance of the discharge circuit 
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AUTHORS! Alabuzhev» Pp. Mes snpigel'burds t Ya. and 
Borisove, A. N, eee : ee. ks 

PITLEs - Motion of 4 gyroscopic pendulum naving no con- 
plete symmetry» placed Gn a fixed pase, in the 
absence of frictional forces in the base 


PERIODICAL hkademiy& nauk SSSR Sibirskoye otdeleniye: 
Tzvestiyar No 8, 19625 41-21 
TEXTS The authors consider the motion of a gyroscopic 
pendulum naving & static and dy namic unbalance with respect to the \/ 
polar axis. The inertia of the Cardan suspension rings is not taken X 
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